Inhibition of peroxide-induced radical generation by plant polyphenols in C6 astroglioma cells.
Plant polyphenols like flavonoids and hydroxystilbens have been found to possess radical scavenging/antioxidative activity, especially when studied in cell-free systems. A positive effect in such assays, however, does not necessarily indicate a protective activity against deleterious effects of oxidative stress in intact cells. In fact it has been shown that polyphenols can act as anti-oxidants as well as pro-oxidants. The aim of the present study was to investigate whether and with what potency selected polyphenols are able to inhibit cellular radical generation in C6 cells and whether they can induce oxidative stress themselves. Cumene hydroperoxide (CHP) was used as a model to induce radical generation which was measured by means of a fluorometric 2',7'-dichlorodihydro-fluorescein assay. CHP-induced, time and concentration dependent, a manifold increase of DCF fluorescence indicating intracellular radical generation. This process was inhibited by all the flavonoids and the hydroxystilben resveratrol, at low micromolar concentrations. The most potent compounds, luteolin and galangin, already at concentrations of 5 to 10 microM nearly completely abolished the radical generation in the presence of 500 microM CHP. The following ranking of anti-oxidative potency was obtained: luteolingalangin>kaempferol>quercetin>resveratrolgenisteintaxifolin. This ranking is completely different from that obtained by means of a trolox equivalent antioxidant capacity (TEAC) assay in a cell-free system, thus putting the biological relevance of the latter in question. Remarkably, one compound induced oxidative stress itself, namely genistein. This flavonoid inhibited the cellular radical generation in the presence of CHP while it significantly enhanced it in the absence of the peroxide.